Diminished O-GlcNAcylation in Alzheimer's disease is strongly correlated with mitochondrial anomalies.
Uncover the initial cause(s) underlying Alzheimer's disease (AD) pathology is imperative for the development of new therapeutic interventions to counteract AD-related symptomatology and neuropathology in a timely manner. The early stages of AD are characterized by a brain hypometabolic state as denoted by faulty glucose uptake and utilization and abnormal mitochondrial function and distribution which, ultimately, culminates in synaptic "starvation" and neuronal degeneration. Importantly, it was recently recognized that the post-translational modification β-N-acetylglucosamine (O-GlcNAc) modulates mitochondrial function, motility and distribution being proposed to act as a nutrient sensor that links glucose and the metabolic status to neuronal function. Using post-mortem human brain tissue, brain samples from the triple transgenic mouse model of AD (3xTg-AD) and in vitro models of AD (differentiated SH-SY5Y cells exposed to AD-mimicking conditions), the present study is aimed to clarify whether O-GlcNAcylation, the posttranslational modification of intracellular proteins by O-GlcNAc, contributes to "mitochondrial pathology" in AD and its potential as a therapeutic target. A reduction in global O-GlcNAcylation levels was observed in the brain cortex and hippocampus of AD subjects. Moreover, GlcNAcylation levels are higher in mature mice but the levels of this posttranslational modification are lower in 3xTg-AD mice when compared to control mice. The in vitro models of AD also exhibited a marked reduction in global O-GlcNAcylation levels, which was strongly correlated with hampered mitochondrial bioenergetic function, disruption of the mitochondrial network and loss of cell viability. Conversely, the pharmacological modulation of O-GlcNAcylation levels with Thiamet-G restored O-GlcNAcylation levels and cell viability in the in vitro models of AD. Overall, these results suggest that O-GlcNAcylation is involved in AD pathology functioning as a potential link between mitochondrial energetic crisis and synaptic and neuronal degeneration. This posttranslational modification represents a promising therapeutic target to tackle this devastating neurodegenerative disease.